Cryoballoon ablation is a recently introduced treatment option for patients with symptomatic, drug-refractory atrial fibrillation. The rate of complications is low and comprises mainly vascular-access-site complications and phrenic nerve palsy. We report a case of lifethreatening pulmonary haemorrhage occurring during the procedure.
CASE REPORT
A 72-year-old woman with atrial fibrillation underwent cryoballoon ablation at an external institution. It was a routine operation not differing from the usual standard procedure. The medical history of the patient indicated no prior interventional cardiology procedures or cardiothoracic surgeries. When the balloon catheter was inserted into the left lower pulmonary vein (PV), the patient suddenly developed massive haemoptysis. The procedure had to be aborted at once. The patient became rapidly unstable and required intubation, mechanical ventilation and vasopressor therapy while she was still in the catheter laboratory.
The patient immediately underwent computed tomography (CT) angiography ( Fig. 1 ) and was then admitted to the intensive care unit. The CT scan revealed massive pulmonary haemorrhage and leakage of contrast medium into the left lower lobe (Fig. 1) . Endobronchial bleeding persisted, and the situation continued to deteriorate. The patient was then urgently transferred to our department of thoracic surgery. On arrival, the patient was in a critical condition. The endotracheal tube was filled with fresh blood.
She was immediately brought into the operating room, and double-lumen intubation was performed to secure the right airway system and to avoid asphyxiation by blood. Bronchoscopy showed fresh and massive bleeding from the left lower lobe in accordance with the CT angiography findings. The bleeding was not amenable to treatment by bronchoscopic means. As the patient was in life-threatening condition, we opted for an emergency surgery via a anterolateral thoracotomy. Intraoperatively, we found a blood-filled left lower lobe (Fig. 2) . There was no haemothorax and no haemopericardium. The intrapulmonary haematoma was most pronounced around the entry site of the inferior PV into the lobe. As the extrapulmonary vein was intact, the most likely localization of the vascular injury was immediately after the entry of the vein into the lobe resulting in massive intrapulmonary haemorrhage. As a consequence, surgical repair of the vein was not feasible, and lobectomy of the left lower lobe was instead carried out. Following lobectomy, the endobronchial bleeding stopped, and the patient was stabilized without problem. The postoperative course was uneventful other than pleural effusions due to chronic heart insufficiency. The patient was discharged home 3 weeks after emergency lobectomy.
DISCUSSION
Cryoballoon ablation has recently been introduced as an alternative to radiofrequency ablation in the treatment of drugrefractory atrial fibrillation by means of PV isolation [1] [2] [3] . It is generally assumed that cryoballon ablation is associated with shorter length of procedure, shorter fluoroscopic time and less major complications when compared with radiofrequency ablation. Fatal complications as left atrial oesophageal fistula, which are usually caused by thermic injury during radiofrequency ablation, have thus far not been reported for cryoablation. Vascular-access-site complications, phrenic nerve injury and pericardial effusion are the most commonly observed adverse events of cryotherapy [1] [2] [3] .
Isolated injury of the PV is a very uncommon condition. It is mainly found in blunt chest trauma [4, 5] . The clinical signs of isolated PV injury depend on the exact localization of the vascular rupture. Injury of the most central parts of the PV might extend into the left atrium and cause haemopericardium and cardiac tamponade [4] . More peripheral lesions primarily result in extensive haemothorax. In our case, the lesion was localized after the entry of the PV into the left lower lobe. Therefore, the patient presented with intrapulmonary haemorrhage and massive haemoptysis.
Operative strategies depend on the localization as well. Central lesions and lesions extending into the heart are best approached via a median sternotomy, and cardiopulmonary bypass should be available [4] . Suture of the PV and, if required, the left atrium is carried out. Reconstruction of the PV using a path graft is required for larger defects to avoid stenosis and flow restriction.
Pulmonary resection is only necessary if the PV cannot be sufficiently repaired. In our case, PV injury was clearly situated within the lower lobe. Hence, we opted for anterolateral thoracotomy and lobectomy.
CONCLUSION
In conclusion, vascular injury during cryoballoon ablation for atrial fibrillation can result in an emergency. In such a case, emergency surgery is mandatory to save the patient. Therefore, cryoballoon ablation should only be performed in institutions with easy access to a cardiothoracic surgery service.
